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A Melanotic Tumor in the Silverside, Menidia beryllina peninsulae 

(Good and Bean). 

Ross F. Nigrelli & Myron Gordon 
New York Aquarium . 

(Plate I; Text-fig. 1). 


Introduction. 

Melanotic tumors in fishes living in a feral 
state have been reported by several investi¬ 
gators. Osburn (1925) described a tumor 
of this type from several common bullheads 
(Ameiurus nebulosus) taken from a pond 
near Falmouth, Massachusetts. This inves¬ 
tigator showed that the melanotic tumor 
was induced by a black pigment-producing 
coccus. The bacteria was isolated, cultured 
and the disease reproduced in the skin of 
apparently normal catfish by Injection of the 
cultivated microorganisms. Other para¬ 
sites are capable of causing a proliferation 
of melanophores. Thus, Hsiao (1941) re¬ 
ported a condition of melanosis in a cod 
(Gadus collaris ) which was induced by the 
metacercariae of a heterophyid fluke. Hun¬ 
ter (1941) made further studies on melano¬ 
phores associated with cysts of similar 
flukes ( Cryptocotyle lingua) in the skin of 
the cunner ( Tautogolabrus adspersus). 

That melanophore proliferation may be 
correlated with wound healing is indicated 
by the experiments of Smith (1931, 1932a, 
1932b) on goldfish ( Carassius auratus). He 
pointed out that mechanical injuries to the 
skin and exposure to X-rays may cause a 
response of melanophores which in some 
cases may be so great as to cause a general 
but temporary melanosis. 

There are other records of melanotic tu¬ 
mors of fishes in the literature, but the 
etiology of the majority of them is not 
known. Thus, Ingleby (1929) reported a 
melanotic neoplasm in an angler ( Lophius 
piscatorius) . It consisted of chromatophores 
which were of the same type as those found 
under the normal epithelium. The pigment 
cells showed a tendency to spread laterally 
and to deeper areas of the skin. From this 
description, it is apparently similar to the 
melanoma of platyfish-swordtail hybrids, and 
as will be seen, shortly, to that of the silver- 
side as well. Similar cutaneous tumors were 


reported by Haddow and Blake (1933) in 
the thornback ray. 

In 1931, Mr. Stewart Springer caught in 
Biloxi Bay at Iberville, Mississippi, a repre¬ 
sentative collection of fishes containing 
many individuals and species. The collec¬ 
tion was sent to Dr. Carl L. Hubbs, Cura¬ 
tor of Fishes in the Museum of Zoology at 
the University of Michigan. In sorting and 
cataloguing the specimens, Dr. Hubbs dis¬ 
covered a silverside with an apparent melan¬ 
otic tumor. He kindly sent it to us for detailed 
study. We are indebted to him for the op¬ 
portunity of making a comparative study of 
this tumor, which represents a spontane¬ 
ous growth in a feral fish, with the melano¬ 
mas of the aquarium-reared platyfish- 
swordtail hybrids. As Gordon (1941) has 
pointed out, the melanotic tumors of the 
platyfish-swordtail hybrids are produced 
experimentally by genetic methods, specifi¬ 
cally by mating a platyfish carrying macro- 
melanophores with a swordtail. Under na¬ 
tural condition in their native habitat, in 
the rivers of Mexico and Guatemala, Platy- 
poecilus maculatus may occasionally be 
found living side by side with Xiphophorus 
hellerii —yet in more than 10,000 specimens 
examined, no hybrids and no tumors were 
found. Regardless of the mode of origin, 
it will be shown that the silverside and 
platyfish-swordtail hybrid melanotic tumors 
have many characteristics in common. 

Description of the Tumor. 

The silverside measured 47 mm. in total 
length after its preservation in alcohol. The 
tumor growths covered an area of 5 X 1.5 
X 1.0 mm. (Text-fig. 1) and they extended 
along the sides of the body in the dorsal 
region of the caudal peduncle and upper lobe 
of the tail fin. An examination of all ex¬ 
ternal and internal parts of the body re¬ 
vealed no free or encysted protozoan or 
metazoan parasites, nor were they discov¬ 
ered after the tumor was sectioned. Except 
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for the melanotic tumor of the tail region, 
the fish appeared normal. 

In examination of the pigmentary system 
of the silverside, it was noted that in the 
region of the lateral line a broad band of 
melanophores appeared to form a syncy¬ 
tium. Immediately above this line, large 
melanophores formed a striking reticular 
pattern merging into an even distribution 
of melanophores near and at the mid-dorsal 
line. The melanotic neoplasm was confined 
chiefly to the lateral line area, extending 
only slightly below this region. Whether or 
not the tumor cells were derived from the 
lateral line melanophores could not be de¬ 
termined. 


Text-fig. 1. Lateral and dorsal view of the 
tide-water silverside showing position and 
extent of melanoma. Slightly less than nat¬ 
ural size. (Drawing by C. Clark.) 

The tail region of the fish bearing the 
tumor was severed from the body and pre¬ 
pared for microscopical examination. After 
embedding in paraffin, sections were cut 
at 6 microns. They were stained by a va¬ 
riety of methods, both for bacteriological 
and general histological detail. 

A modified method of Ziehl-Neelson for 
the detection of acid-fast organisms and 
the Brown and Brenn technique for the 
Gram's reaction, as outlined by Gradwohl 
(1938), were used. Our studies showed that 
the tissues appeared to be free of bacteria 
except for an isolated Gram negative bacil¬ 
lus here and there which was not regarded 
as significant. 

Some sections were stained with Ehr¬ 
lich's hematoxvlin, others with Mallory’s 
triple stain. These proved to be of greatest 
value although Giemsa's stain was em¬ 
ployed as well. Histologically, the pigment 
cell hyperplasia in Menidia appeared quite 
like the melanotic tumors reported for the 
piaty fish-sword tail hybrids by Reed and 
Gordon (1931) and indicated by them as 
being in the second state of melanosis. It 
also resembled the tumor described by Gor¬ 
don and Smith (1938) in other platyfish 
species hybrids. The silverside tumor also 
has many of the features mentioned by 
Ingleby (1929) for the melanoma in 
Lovhius. 

The tumor of the silverside contained sev¬ 
eral sizes of melanin-bearing cells, corre¬ 


sponding somewhat to the size variation 
found among the melanophores in the cor- 
ium in normal regions of the fish's body. 
The pigmented cells in the tumor mass dif¬ 
fered from those in the normal corium in 
that they were not of the precise stellate 
form of the corial melanophores; rather 
they appeared amoeboid in shape. 

The corium of the tumor masses was al¬ 
most completely replaced by proliferating 
pigment-bearing cells and was considerably 
thickened (PL I, Fig. 2; B) as a result of 
their growth. The boundaries of the me¬ 
lanin-containing cells were not seen clearly 
owing to the presence of dense deposits of 
pigment granules. From our study, these ap¬ 
parently active cells seemed to spread lat¬ 
erally in the corial layer and thus might 
have given rise to other loci with the result 
that a number of pigmented nodules ap¬ 
peared (PI. I, Fig. 1; 1, 2, 3). In response 
to the hypertrophied corial tissues, the epi¬ 
dermis in several places was penetrated by 
the tumor cells and destroyed (PL I, Fig. 
2; A). This left the tumor naked at the 
surface. There was no indication of hemor¬ 
rhages as described by Reed and Gordon 
in the platyfish-swordtail melanoma. Sur¬ 
rounding the region of the break-through, 
the epithelium of the silverside tumor was 
somewhat thickened and keratinized (Plate 
I, Fig. 2; C). The epidermal tissue con¬ 
tained many cells full of large clusters of 
melanin granules, which had some resem¬ 
blance to engorged macrophages as illus¬ 
trated and described by Grand, Gordon and 
Cameron (1941) in their study of fish me¬ 
lanomas in tissue cultures. The presence of 
large, pigment-filled cells in the epidermis 
appeared similar to the condition described 
by Smith (1932a) in the goldfish foflowing 
injury and healing, and interpreted by him 
as being part of the process of melanin 
elimination by macrophages. Another in¬ 
stance of this phenomenon was reported by 
Gordon and Lansing (1943) in platyfish 
hybrids. 

The silverside melanoma cells arising 
from the corial nodule penetrated (PL I, 
Fig. 2; D), in several points, the underly¬ 
ing fascia and invaded the subcutaneous 
areas attacking mus^e and bone tissues. In 
the invasion process the muscle fibers were 
snlit and eventually broke down, as indi¬ 
cated bv the loss of striation and hyaliniza- 
tion (PL I, Fig. 2; E). The invasion route 
of the tumor cells appeared to follow the 
path established by the intermuscular tis¬ 
sues. In localized areas, where bone was 
reached by the tumor cells, the periosteum 
was also attacked, destroyed and replaced 
PL I, Fig, 2; F). 

In our study of sections stained with Mal¬ 
lory's, sinusoids and capillaries were evi¬ 
dent; they were abundant in regions of par- 
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ticularly large tumor masses. No inflamma¬ 
tory cells were recognizable and a similar 
condition was reported by Gordon and 
Smith (1938a) for platyfish-swordtail me¬ 
lanomas. In the melanotic tumor of Lophius, 
however, Ingleby reported the presence of 
inflammatory cells in the tissues underlying 
the tumor, but separated from the tumor 
proper by a broad layer of connective 
tissue. 

Summary and Conclusions. 

A melanoma in the caudal peduncle and 
tail region of a feral silverside ( Menidia ) 
is reported, described and compared with 
melanotic neoplasms of Lophius and platy¬ 
fish-swordtail hybrids. In several important 
respects they are quite similar. 

The lesions are characterized by an over¬ 
growth of melanin-containing cells which 
are capable of infiltrating, destroying and 
replacing epithelium, corium, fascia, mus¬ 
cle and periosteum. 

The etiology of the tumor is not known 
but parasitological and bacteriological 
techniques employed indicate that a para¬ 
sitic causative agent is probably not in¬ 
volved in this melanoma. 

References. 

Gordon, Myron 

1941. Genetics of melanomas in fishes. V. 
The reappearance of ancestral macro- 
melanophores in offspring of parents 
lacking these cells. Cancer Research, 
1: 656-659. 

Gordon, Myron, and Winifred Lansing 

1943. Cutaneous melanophore eruptions in 
young fishes during stages preceding 
melanotic tumor formation. Jour. 
Morphology, 73: 231-245. 

Gordon, Myron, and G. M. Smith 

1938a. Progressive growth stages of a her¬ 
itable melanotic neoplastic disease 
in fishes from the day of birth. 
Amer. Jour, of Cancer , 34: 255-272. 

1938b. The production of melanotic neoplas¬ 
tic disease in fishes by selective 
matings. IV. Genetics of geograph¬ 
ical species hybrids. Amer. Jour, of 
Cancer , 34: 543-565. 


Gradwohl, R. B. H. 

1938. Clinical Laboratory Methods and 
Diagnosis. C. V. Mosby Co. Pub. 
1-1607. 

Grand, C. G., Myron Gordon and 

Gladys Cameron 

1941. Neoplasm studies. VIII. Cell types in 
tissue culture of fish melanotic tu¬ 
mors compared with mammalian me¬ 
lanomas. Cancer Research, 1: 660- 
666 . 

Haddow, A., and Isobel Blake 

1933. Neoplasm in fish: A report of six 
cases with a summary of the litera¬ 
ture. J. Path. Pact., 36; 41-47. 

Hsiao, Sidney C. T. 

1941. Melanosis in the common cod, Gadus 
collaris L., associated with trematode 
infection. Biol. Bull., 80: 37-44. 

Hunter, III, G. W. 

1941. Studies on host-parasite reactions. 
VI. An hypothesis to account for pig¬ 
mented metacercarial cysts in fish. 
J. Para., 2/: 33 (suppl.). 

Ingleby, Helen 

1929. Melanotic tumor in Lophius pisca - 
torius. Arch. Path., 8: 1016-1017. 

Osburn, Raymond C. 

1925. Black tumor of the catfish. Bull. Bu¬ 
reau of Fisheries, 41: 9-13. 

Reed, H. D., and Myron Gordon 

1931. The morphology of melanotic over¬ 
growths in hybrids of Mexican killi- 
fishes. Amer. Jour, of Cancer, 
15: 1524-1549. 

Smith, George M. 

1931. The occurrence of melanophores in 
certain experimental wounds of the 
goldfish ( Carassius auratus). Biol. 
Bull., 61: 73-84. 

1932a. Eruptions of corial melanophores 
and general cutaneous melanosis in 
the goldfish ( Carassius auratus) fol¬ 
lowing exposure to X-ray. Amer. 
Jour, of Cancer, 16: 863-870. 

1932b. Melanophores induced by X-ray com¬ 
pared with those existing in patterns 
as seen in Carassius auratus. Biol. 
Bull., 63: 484-491. 



48 


Zoologica : Netv York Zoological Society 


Fig. 1 

Fig. 2 


EXPLANATION OF THE PLATE. 

(Photomicrography by S. C. Dunton). 


Plate I. 

Sagittal section through the caudal 
peduncle and tail of the silverside 
showing melanotic nodules (1, 2, 3,). 
H-E. About 25 X. 

Higher magnification of a sagittal 
section through one of the melanotic 
nodules showing the extent of the le¬ 
sion. A, point where melanin-bearing 
tumor cells had broken through the 
epidermis; B, thickened corium; C, 
slightly thickened epidermis with 


massed macrophages containing mel¬ 
anin granules; D, the fascia separat¬ 
ing corium from muscle is broken 
and the pigmented cells invade the 
deeper layers of tissues; E, muscle 
fibers are split and the muscle tissue 
loses its striation and becomes hya- 
linized; F, bone showing the melano- 
phores massed around the periosteal 
area; melanophores may also be seen 
in the region around the dorsal 
aorta; G, Scale. H.-E. 250 X. 



